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Bfes-ftwiiassM 2 o i±. 2 4 ^ &«*i%-c*& 

£»£3 0O«®£iJfc§fcBU 112 3litlli2 1,2 2 C'C/l'XJlfcOW^fcGlfillL 
TifW^7'7X7{l:Ltit3 0 ©$SCRI|iJt l fc©'C*4 fl 
[0 0 6 5] 

2005-3025829 
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l±-£}mM-h^%-Z\ ^otl7" 7 XT^lHf i $ gf^fflf i ^ 4 3 0 0 -1 
OOOTorr (fa 3 . 9 9 9 X 1 0 4 ~ 1 3 . 33X10 4 Pa) <Dl£JjX& *) , #^ 

^tt?gttttt-*)SN2 (2 nd p. s.) £0^2 (h. i.r.) ^mmt^v) (mio#ps 

) s if ^t>N 2 + l{:i4 7"9X-7^ - v*** < 5 0 OTo r r (**J 6 

6 6 5 X 1 0 4 P a) ^J^±cOffi* (H 1 2 #M) Lv- 0 Sfc, IfflWf4 

*«lttr^$*-2>^:* 8 0 0 T o r r JiTF^Wt Lv^ 0 *mMMWr?l*> ]±ti 5 0 0 T 
o r r ^rlSffl htz 0 
[0 0 6 6] 

$tb^, 7*7X7^ a-fb0#K-^M^7SJ^^^#{±«^^^& 

[0 0 6 7] 

^0J(7)ma<bl«O^H^ltSffl*^^^ L-C{±, SSf#*9 9. 9998-99. 

9 9 9 9 %<Dl%mm&mirz*®.Rl-?2>o ii^Mwi^li, ±i2iMJM*#*<£> 
*i:I*Ttf(:^iW0 2 (H 2 O) oiSX-cab&o fit, $Ilfl<oiilt 
mvftmif&te. ±%l±fcW<D 5 0 0 T 0 r r &.±<D^J±tsTX^mir^tzisb±%^m 

sif^raLfct^ *w&4mz : i&i&-t2>Kttmm%*<D0 2 ^h 2 o^om 
wa^s^s ltv^ z. t tmwiK x i) mm l± 0 m&L\~ x tuf , 7^?u±a#co 5 0 0 t o r 
r&±(Diih^fcijTx±.mnmmmmtfx*®imL?zm&, yfrnrntLx^ (h 2 0) 

^J±t-tmT o r r (i^ttt&o 
[0 0 6 8] 

is^mfi^^^^^ffli-^/f^trj: < , mmkm<vr*$L<Dtztb<DMm%ii2 o^o 2 o 

[0 0 6 9] 

ttlS2 1, 2 2 11, ft, #L 7^5-7Af^Ifft, T.-r^V*, fif^^ 

A l N, Mlb3£*S i 3 N 4 , » 1 )fBNfOWW3-f'f V^Ji-CM* 
^ 3-7^^ >^jfO)y${± 0 . 0 1~4mmiMJLv\ S#it#tLt-M 
^7JV5ti±, J&7>-t0 2 ^tf^*ff^l><*^ Mx.«\ *"'Jrf77JVtnxf 

;ff^<7)k<7)£Jiv^^ t^Tr^&o H!#i§m^2 1 a, 2 2 a JtlfSSfSy^ 2 ^ 
± (2 5°cmi*T, JSJLTIWIt) T^^it^fft tv\ Sfc, ^5 5 7 ^^^"f If 

o «W*Jf±> S«m#2 la, 2 2 a t Lttft7J^A 1 N&^Jl t/i Q 
[0 0 7 0] 
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&JR Ml bfflS^ £ & - i & o $ h \z % ®m <o mm 7 X v & l -c s&£. £ « 
fc&fcti, Jfcftfcsp** 8 £l_h£ fc£i± 1 0J^±©iMl#^Iv^fc^J tv^o Jfcfllt 
**o±ISi±iRFHRa3fe*tL* iwi?li4v»#, iS^O^-f4^li 1 8 5 0 ogsoto^ 

Jtifmwi o^±©@*ii#^ L-cii. m-ft^-^5-5 011% 
^A%^ir&&mmkm&Wkfrb-%t), zn&mv&fr&i o~i o o o^mt^^^ 

[0 0 7 1 ] 

mmm.U2 1, 2 2^^t±> m?H2 3^ess^^ a *£«esu 

(a) K^-rJ^fcBJEJ&^iri^lSIBk ft-fcTtf**) B#NJ**1 0^ s^T, 04 L < l± 1 
H s J^T-C\ m^^JS** 1 0- 1 0 0 0 kV/c m®j£. ffiL< Ii5 0-1 0 0 0 kV 
/cm, Jgiife8crt* 0. 5 k H z - 1 MH z , «B#^ 0 . 5 - 2 0 0 ft s , * 7l*IBI 0 . 
5 - 1 0 0 0 ^s, ffiKBO. 5-500,us<7M Lv» 0 _a*fcR* 

* MS^IK wil f± , M K enini" ^lJ±^;^Jf * ^fb $ t fx -5 o 

[0 0 7 2 ] 

«rflBW«JEE**fllin$fL&*SIHimiftl± 0 . 1-5 mm, SflL< tt*#Jt 
tU5mmITt\ NWH«S^0. 5 - 2 mm, '^-M©ft^0. 1-2 
mm«t*Jo llMtt 1 0 - 5 0 0 0 mA/ cm 2 , 04 L < \t 5 0 - 5 

00mA/cm 2 T?** 0 ^*^>mEE«5£> 0/^r//^^I«)fl!i:, 121 1 4 ( 

b) ^li^^iiosf^iv^i i^iio tfcs mi4-e(i, 

[0 0 7 3 ] 

/^;V^co3t*>±^^0#F^75 ? l 00//s ^@x.^fcmm^i^ s T-^^#^fTL^-r<^^ 
# 19 B$n ¥■ ^ (5 3 X #J±-C "7° 9 X-7#^£fe-T a e JKO^: § $ ©IfSit £ * L 

±^B3W S 5 0 n s - 5 n s T?ab*o i d t?v»^ _htf s <9 B#M ii, WJEgEfl; 

[0 0 7 4] 

t 100//S j£it-??*& - t < , -^mmm^m uhh ( a ) <^ 

/N°;i/X^(7)^ffiOJl«{±, 0. 5kHz~lMHzi?*4£WIU'o 0. 5kH 
z t y^X-rsafflf^v^feftkatci^W^^Jj-t-^ 1 MK z i: T 

-*ife*7& s 3££L*1-< iOffiKli, 1 k H z Js1_Lt?& 19 , ioiHiiM 

it-eiSo jS«<75±IM(i#^PI^$tL^v^#\ HTffl^tLTV^ 1 3. 5 6MHz, ^ 
^^^ffi^tLTV^ 5 0 0MH z fcV^ofciftM&^fc^H^fcSo M^ft<Dm^Wt 
flSS^jRfttefc^J*"**^ 5 0 0MH zJBJLT**Sf4 L< , J: -9 ft^^^WJESrEn 

[0 0 7 5] 

tti|iE# 2005-3025829 
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t tz, jifrXft<DM1£te&lf&''<n'X&1MftfR&* 0 • 5-200^8 T**>&z.b1ffi 
iLv^fi, 0. 5 ^ sife^fcSfcftWa^efefcfc^fc* 1 ^ 2 0 0 
T-^gcm^#ff L^i" < %<?>o J: USf i L < li, 3//S- 2 0 0 //S -£"C. 
1 o<^;V*3tM^ f±, iH^CttU^lt^,^^ ON, OFFOfiJlL 

h ft & ^°;v * «J± \z jo ^ & . * T^iSfE-f & 0#P*1 £ 0 

10 0 7 6] 

T(±, MWomiS^&JKrtn 0 ~ 1 0 0 0 k V/c mfc*4ieHtW£5feL-C*J «9 > SF* b 
< (4 20-300 kV/cmt^^, £ <Z>Hffl KtfcJfel" & O t±. «^3iiJ^ ? 1 OkV/c 

mmM-?&z>tmm^mmtffr 1000 kv/cmm^t7-^tw 

[0 0 7 7] 

[S itfJR-] „_ . 

&3K££BSt^ffcH<£>?|2j£tiu y ij n > ^ x ^©ilSSli 4 ^ i 0-10 0 

tCt^HflUo ij n > x AMot&at **tfl-i: J: v»i i: 

iiWd &v*o 
[0 0 7 8] 

OifE*5 0 0 (Torr) a±tmte 2 (H . I . R . ) RXTK 2 ( 2 nd p. s. ) 
[0 0 7 9] 

[0 0 8 0] 

¥»mS t SRI ^ X ;k |W| « RfifMmM t S X^<oa^WS:fflv» a i fc 

mm t mmtf t n x v > ti is±m ^x t ^ £ t> & 0 

[0 0 8 1 ] 
[0 0 8 2] 

^m<D?y x^mmiz x &MMikWk<Dmm~&^xi±, WkV.$\±.<vfztb\zy-y 

[0 0 8 3 ] 

7"5X7*y'j7>7x^Cii$ttti«l:Iit^itWl[!x.t, HI 1 3 (b) 
C5?-*>'<2 6 fc^-fc^ 7°7X7 t y 'J 3 y 7 x^ t Of^Ifii* W*'7f 

•miiE#2 005-3025829 
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[0 0 8 5] 

o 

[0 0 8 6 ] 

ei 1 3 o k> wifij-r^ifcrnm^ 1,22 m^^^2 4 a^aaear* 9 

9. 9998-99. 9999 !Mfc**<£*fcV*A 1 N 

tf> <b * Hl^lf B# 2 1a, 2 2 a K i «J t« $ H/:MI1 21. 22Wi:t»23 

^° ^coSffi^entP $ ftT ^ a - M 7° v Xv^4 1 . ffl* tt 7° -? 2 fi 
tjBcMt2 1 , 2 2T^O^^Ptmn^e vV n>^x^M3 0 coit® fcitfc^ ffl $ ft 

Z) o 

[0 0 8 7] 

7°9X-7^b$tL7 , iSm^^t±, tfi^-CEJ 3 0 0 (To r r) , #K&5 0 0 (T 
o r r) £l±tH4t4N2 (2 nd p. s. ) fctfN 2 (H . I . R . ) **5tE«J*^1±Stta 

t*5 0 ;«)N2 (2 ni p.s.) (H.I.R.) tMKii^t'Wi^^^ 

S0 2 *7fc# (H2 O) fi:fi*tSMCJ:oTy'j3>^x^iS3 0^Ii:a 

JH 1. 6nm) > ? W. Sfc* £ omS^fcIliii±M«rt s 

[0 0 8 8] 

[0 0 8 9 ] 

®1 3cd«;£^<^;L£-£:&<, ftW^^10 0%ti^«i^^ 
(feM^tM^f M-?> i 1 0 0%!!^!^ 1 P p bJ21T<7>mitX 

H 2 0Xi±0 2 ^^^^^*-f-^>-7^;v^*lXi9#it*-t'^W^^"^i ; 2>o 
[0 0 9 0] 

f 2 0 *f I Lt, S^HOOTorr, ^Mm* 

101/min, epfinlEE£3. 3 6 kV, 3 0 kHz, g^H*3 0 

s e c ~ 1 0 m i n . mikUmZMM.- 5 0 0 #fc3S3k& ! £: p-type (111) S 
i i: LTH&fc'fTofco SiftIM^t2 0«M1I2 1, 2 2coteLt±2 0 

mm, mmnm2 l, 2 2<0#*iftI&:*'lRl«>ffi3l4 1 5 mm. ftll«2 1, 2 2 fflCDjE 
dlilmm, tllt2 1, 2 2^lltiLn*e>*!ii3MSi^Eitt5mmfcLfco - 
fc § <0$UteBr* * BIT fcKWf - * o 
[0 0 9 1 ] 

ItrlBUl 7 Tafi^fci $ ^ H-Mrofcll*©^ I'ttfiltltifeSNz (2 nd p.s 

) mn 2 (h.i.r.) ^BBWfcftsiiattKfe^-ctt*^^ vm<Dtm 
mm«2 1, 2 2i&£ffiLP^«s*«^cD8mitii. 

tll«2 1, 2 2lfc£ffiLn*&&3a6*t"Ca>E** 5mm, i*^Oli4"2~ 
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101/mi ntUo 4*«OR« fc LtTOr;^lit:^ , 5 * - * 

[0 0 9 2] 

*H*feWi, ±EU M«iiftH«it2 0 £1£J1 Lt, ^EES^w 5 0 0 
Tor r Jtt±tf>*V*JE&T-C 9 9. 9 9 9 9 %Ja±©WittM*^ *ffl^^*JR"*"* w 
t0 2 «mTo r r *Lfc3*9nN »*fcfi*3& , *^FU^Bfta'fb»t* , ^^*^*o * 

£ fclftft L v> o 

[0 0 9 3 ] 

H15I4, S i a^^a^ff^RW-t&BI^* 0> HI 5 (a) it^M^y *-?WM 

m<Ds i mm^mm^mmmm^r^&o tti, mi 5 (b) i±f«09xi 0 

- 1 0 :/y^05!H?#*^F#^^ife# HI 1 5 (b) iZTfi-tXi 

KgftIMStt2 O^KttSWf O2 **4. 9 9 X 1 0 8 (P 

a) , H2 0^5X1 0" 7 (Pa)»9LtV>4, 
[0 0 9 4 ] 

ai6ii, 2jciiM^o^iss.rafe^<t ^ s i a6«ca<baus3 5 0 °c, gwrc 1 0 
mi n^mm&i^ftmz^tzmmim^xmtfcmTfram (xps) ^**^-t-m-c 

IKttfcl&ftalK (k c p s) , tli:^i^^"- (e V) ^Soll6 (a 

) i±s iBta'fkiRoiiijgjis**, mi 6 (b) i±mm<owfe&&*. mi e u) amm 

[0 0 9 5 ] 

116 (a) ^ft*!:iin^«^W-10 3 (eV) S i M^ftM 
[0 0 9 6] 

JieStfMbttfcJ: OB^ffc&SlSrfr&WN l ■ 4 (N : 0=1 : 4 

) s i mft'fbK * B^-r s - a*-? § * » 

[ 0 0 9 7] 

0 1711, ^IWI^gOmi: J: 
^fit^^o XH^t^*^ i »)i«3eb^4^-C«M*J*l&3fe5AflE (k c p s) * ffi 

f$ffl0~105sec K£*)nmZti2>o i7f>^F»§V^ aia-fkKrtffi^tt 
-frtttPfcttiH'* - * it^t^„ 0 s e c temfflftll^WSr, 1 0 5 s e c it S 

i&mz&^wimikmzmmLr^&o mi 7 (a) as i mmitm^m^W:^ , mi 

7 (b) ttffl*e>»l5&IS**> mi 7 (c) tt9t3R©«il5feft**> Hll 7 (d) M^tt 
[0 0 9 8] 

H17 (a) OSi 3 N4 tSiOz ©^M^tSt^o i^^^M 10 5s 
e CCSSS*****^ -T^io^s i iSSfflCffeiS^i £fc-Cl±S i 3 N 4 tf s S i O 

oTS i O2 0^fttf s iiftnU (0 s e c) -CitS i 3 N 4 <£ «J S i O 

2 3&**»4 !9#<^ft-r^. :tWU. Htfc^ 01 7 (b)<7?N-Si 3 tN-Si 
2 0«7)Mfi:f@tSJ:, xyf^Wl 0 5 s e ctl$^f^v\ -t*4>*> 
S i WSItf ^Sv^i5TIiN-S i 3 ri*N-S i 2 0 <£ i)I^^#<^tLt^ 
«lS**«<fc*K t^fc^iiftl«i'®^< CtotN-S i 2 ocow 
iiftnU mffl<bSt<75OT± (0 s e c) TNiN-S i 2 Otf**fc «9 # < i a s fl 

ffi|E# 2005-3025829 
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^ittt mi 7 (a) ^ti^:N: o=i : i<7)ii««^, ma-ftm?) 
mm^m<^^K%^xm.m<Dm^m^, mmitmmm^^ : o=i : 4omM4b}i 

[0 10 0] 

i 8 "Cab So 

[0101] _ 

iES^GJ-tfc^tefc^f 1^1 1 8 (a) i±> X^m^MSlSfe (XPS) 

ctjsi, o, N©i7f^«m, mi 8 (b) {±, -^-f *>«a#*T (si 

MS) i:USi, 0, N«SiON/Si JMSffi* (nm) £7Ft 0 EI 1 8 (b) 
W^Mi^s S iON/S i 2nmiS^ CN^HEfCV»4, 

[0 10 2] 

m±coiiJfelt*^^>. iI$^«%f©ISi:f«^ S iON/S i#ffi#> 
[0103] 
[0 10 4] 

hi 9 ti, ^jtwosiiiR raffia «£ o a-fkfflfiE 3 5 0 °c, iftn^ 1 m \ n <^^m 

[0 10 5] , 

hi 9 (a) i±, aifesfci 0 kH z <Dmj£*m\\Ltzm<DMmn&ikm<7)^M (^/ 

cm 2 ) -«J± (V) *>iH5Slt**r, HI 9 (b) tt, «tOU-^*«E (A/ cm 2 ) - 
mj± (V) ©«(5&fif**'€-*t-€'^L-CV^o 120 (a) <D C - V^ttffl^TFi" J: v 

^ £ , III 1 9 ( b ) <D I - V#-tt«5&Bf* i^'J-? IS^*^ 

[0 10 6] _ 

^StLfeSta-fkBUi, S iOziflffl. 9nmt:ilHiSI$es i on#4. 6 
Us i on =4. 6) Tifcofco *S\ LTF-e>^L-C#<b*LS 
Si0 2 ffS*ii3. 9SM^iitflt^i:, fS$es i on=4. 6 li^O 
2~3§l±*Siti:^f)Sv>il$^Ltv^ 0 If^ft:J:otit$es i on 

[0 10 7] 

5 o |20 S i 0 2 (IX)? 2 . lnrn) CU'J-^IS (A/c 

m 2 ) , 02O©a. «|5^*«*^lfc«W«1tXrateKJ: 3 ftfcBfefiftIia> V ~ * 

_ ! VCV-*W«K1 0" 6 J3L±1 0" 4 £ILT (A/ cm 2 ) . WMK- 3 VT^'J - * 
IS10-HU10" 2 JJJLT (A/ cm 2 ) ^^imtSiH^i^o 

mSE# 2005-3025829 
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[0 10 8] 

ti4it4 ^BE^^teX ^^Sfe^RTfg-^* a o 

[0 10 9] 

[0 110] 

-^miEO'fSS^t LTWfcjL* V -*WSE8&*1±, (l)Pool-Frenkeimmm»fL 
, (2) yayf -mmmvJft, (3) F - N h > * ;HI> (4) > > * & tLT 

)Mh J:* 'J -**ilEO*j&»H#L*CV>a£ WL/:o _hfS(l)~(3) 

cr> i; - ^ «vl(±K<7?Mv^ V - * «m tv^ct a*-? § , (4) )vmmnmn&}%: 

, Wentzel-Kramers-Brillouin^T^m^tL. »KfiO±iJn^(4) M h ^ ± 

^ ,j -^«aEj»H#u-cv»a tmmztL&o @2 i«ttfti owe 2. 3nm) oeptn 

MS. (V) -';-**SE (A/cm 2 ) Oill5&IS*l'*5V>-C, a. tC/^i-^mffifiSB^ffl 
[0111] 

n 2 2 1±, « h ^*;vm^m*M«tt£^ia^& o . iicj-^ti, « 

SfcfeffilKS i 0 2 ^ »Wl^fllt-S i 3 N 4 ^hh 0 BI*«Ktt*rfll - CO%-C&1it-I«0**"5 
lSifS5<££o EI 2 2-Cli, S iON/S i0 2 /S i tSiON/S 

mm^ x &1) — mm*7F §ntv^ 0 hi 9 Rxrm 2 0 ^L^^iiiw^ixo^ 

fet-J: tifcWtgtftWkS i 3 Ni . 2 0 4 ._3 t'J-^fl^jt^ti^tif)^ 

* «t a triiama^io u - ^ wataig 2 2 siON/sio 2 /sitsio 
vmat t ttbKme>*tTtLik i £ft x. a\ $ % & & v - * m»s#tt<7> * m & £ t § & 

[01 12] 

<&> o 

[0 113] 

mm (xps, sims) -c&zti&zifcs ^mmmmi?*<o®im-£ ] om.mk 

MS is Ni . 2 0 4 . 3 fl1z 0 S^817 (d) K7F1-£9K, f^&£^ 

• 0=1 : l^iiM^M?^ iSifcI©l)l^i < ^ ^ i:f o tiiol^^ 

mfiitffi^m-cfiN : 0=1 -. 4©iifti«$^tv^ 0 z.<Dwmmt 

[0 114] 

SIS#ttiNiffiT?^£*i& i ? ftW*l±S i O2 ©1H1. 9 nmCEtU 
[0 115] 

£B!E# 2005-3025829 
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mmm 2 ] 

mmm 2 t±, mmm.AimMm.mm *^jej£#*> 5 0 0 t o r r &± 
<7)im^i±J3T'?m.mi 0 0 %s*#'*£ffi^xaiMii«j&i-&o mi 4<7)»*^<t 

ij:#f^„ s i*soiM#i±, Btfis*^ai <Dm&tm--?$>2>o ---c, a* 

2fX 1 0 0%J±, llft«il2 0«Ii^«l2 4C, H2 OXfi0 2 
[0 116] 

[0 117] 

El 2 3(4. ]HJE*Ttci5tt* S iOHM*^9X-75ljfco^^i' h /i^tfr****^ 
fltJfe^o (k c p s) ii^ll (nm) *ffL?il$tTV>4 

[0 118] 

@2 3 {Zy^-TXv tI2 0 0 -3 0 0 nmtN0- 7 ©MMLfco -»NO 
5&tfc*m-t&z£"C&ifctfx*0>mttM CH 2 0,0 2 ) fc^:h/Eltte«£**urj:v» 
[0 1 19] 

m 2 4 ^wwsfis^ft^ «t 0 s i mm^&itum 3 sot, awiw 1 0 

§£3tmm (k c p s) . mm^^^^^r- (e V) *totv>* 0 a2 4 (a) fiS 
iaft&^ftiffljfett*** EI2 4 (b) (ig£o5H6ii!l^***ft^*^i~o 
[0 12 0] 

H2 4^i-**«l5&l**l±. ffijftM*^ (9 9. 9 9 9 8 %) «»S^7^ 
;v^-^ILtfM (H 2 O, O2) * 1 p p bJslTfc Ljt«r^W*ifeWT?**o 
[0 12 1] 

iSffliJKM&tf* (9 9. 9 9 9 8 %) ^(DWittU (H 2 O, O 2 ) £ 1 p p b ^T^f 
KtCiot, 124 (a) C^tiT^ «f#^*^^- 102 (eV)a^:Si 

N^tf-^7& s *»j. ;©iH^s i 3 n 4 &ftm#&foztt^&ztimfrtob*i>'fc 

o 

[0 12 2] 

x vmrnttfrffifcx *)j&j&ztuzm<tmi*. (s r 3 n 3 . 3 o 0 . e ) -e*a 

[0 12 3] 

TF-tm-e&^U W2 5 (a) liS i HI 2 5 (b) 

mfem^k* XS*l?^i: 4 "9 WJ&Lfc & <D^*m\z&%mBL ( k c p 
s) , W^x^jV^- (eV) Zt&o KTSBtai 7 (a) (b) MtL-r*L*tJ&-r 
JtOt*S, WJt4, ^b?F. (H2 0, O2 ) ^v^T-S i O2 0|&*l±atL&v>o 
H2 5 (b) frhmh-frtki-^teS i -N«^-C^LTV^ih« 

[0 12 4] 

12 6(i, ^IWO^fl^Tj^^J: •JJKJK^^S i SffcO * >f * x -f y * * 
IB1-*|gT?*«K 026 (a) ttSrfbBI* (nm) OftffcffiK (°C) El 2 6 (b 

) ii^bJJlff (nm) Offl^HI (mi n) ^t^TtL^-To 
[0 12 5] 
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i26 (a) izyfiirx*)^ mimmi om i n<D$kWx~mknM*2 5°c, 30 or 

, 5 0 0 °C 3 & t o TtlflJ LfCo *-<Z>*&*^ #mffllM^i5V>T^bmffl± 1 ~ 2 n m 
[0 12 6] 

4 fc, II 2 6 ( b ) <£ 9 fc. Stffci&K 3 5 0 tW^fttiftlB * 0 . 5 m i n 

, 3min, 1 Omi n £ 3 & £ o T»J Lfco -e^fe*. #««^IWt^V»rS^iU? 
{±1-2 nmfiar^fDi-^-r fc * fc * *9 > ftftRJ£W±fflftl$W!£^##L&V> 

[0 12 7] 
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